Fast endocytic recycling determines TRPC1-STIM1 clustering in ER-PM junctions and plasma membrane function of the channel.
Stromal interaction molecule 1 (STIM1) senses depletion of ER-Ca2+ store and clusters in ER-PM junctions where it associates with and gates Ca2+ influx channels, Orai1 and TRPC1. Clustering of TRPC1 with STIM1 and Orai1 in these junctions is critical since Orai1-mediated Ca2+ entry triggers surface expression of TRPC1 while STIM1 gates the channel. Thus, plasma membrane function of TRPC1 depends on the delivery of the channel to the sites where STIM1 puncta are formed. This study examines intracellular trafficking mechanism(s) that determine plasma membrane expression and function of TRPC1 in cells where Orai1 and TRPC1 are endogenously expressed and contribute to Ca2+ entry. We report that TRPC1 is internalized by Arf6-dependent pathway, sorted to Rab5-containing early endosomes, and trafficked to ER-PM junctions by Rab4-dependent fast recycling. Overexpression of Arf6, or Rab5, but not the respective dominant negative mutants, induced retention of TRPC1 in early endosomes and suppressed TRPC1 function. Notably, cells expressing Arf6 or Rab5 displayed an inwardly rectifying ICRAC current that is mediated by Orai1 instead of TRPC1-associated ISOC, demonstrating that Orai1 function was not altered. Importantly, expression of Rab4, but not STIM1, with Rab5 rescued surface expression and function of TRPC1, restoring generation of ISOC. Together, these data demonstrate that trafficking via fast recycling endosomes determines TRPC1-STIM1 clustering within ER-PM junctions following ER-Ca2+ store depletion which is critical for the surface expression and function of the channel. Ca2+ influx mediated by TRPC1 modifies Ca2+-dependent physiological response of cells.